Abstract. A study is presented of right left coprime decompositions of a collection of N-periodic rational matrices, with some ordered structure. From a block-ordered right coprime decomposition of a rational matrix of the given periodic collection, the corresponding block-ordered right coprime decompositions of the remaining matrices of the collection are constructed. In addition, those decompositions are N-periodic.
1. Introduction. It is well-known that in control theory there are different approaches for studying linear multivariable systems. One of the most important advantages of the fraction matrix approach is that it permits the use of polynomial matrices which form the decomposition of the transfer matrix. Those polynomial matrices have all information about the system. In the study of rational matrices the right and left coprime polynomial fraction decompositions play an important role in control theory, because they are directly related to the concept of controllability and observability; see 4 and 6 . Further, those kind of decompositions apply to a lot of problems of multivariable systems as the minimal realization problem, the regulator problem with internal stability, the output feedback compensator problem, etc. Di erent studies of fraction decompositions with applications in control invariant systems are 3 , 5 , 7 . and 8 A discrete-time linear periodic system in the z-domain can be de ned by a periodic collection of rational matrices of the following form see 2 , fH s z; s 2 Zg; H s+N z = H s z 2 R pNmN z ; as those mentioned above in the invariant case. For instance, one can use those decompositions to obtain, with an output feedback, a stable closed-loop periodic system of minimal dimension. The main aim of this work is to obtain a right left coprime decomposition of a collection of periodic rational matrices and study the relationship among them. This paper is structured as follows: In Section 2 we state our de nitions and give some notation to simplify the paper. Then, in Section 3 we study the block-ordered right coprime decomposition of a rational matrix. Next, in Section 4, we study the Smith canonical form of the natural decomposition of H s+1 , from a given decomposition of H s . That canonical form is basic in the last section, where we shall construct a blockordered right coprime decomposition of H s+1 from one of H s .
2. Preliminaries and notation. Given two nonnegative i n tegers , with , w e de ne the polynomial matrices:
Some properties of those matrices can be found in 1 . Here, we explicitly state the following properties which are complementaries to those given in 1 . way w e complete the proof. The converse is straightforward.
As we said in the introduction, the aim of this paper is to nd a blockordered right coprime decomposition of matrix H s+1 , from a block-ordered right coprime decomposition of H s ; s 2 Z. 3. Block ordered right coprime decomposition of a rational matrix. In this section, we prove the existence of a block-ordered right coprime decomposition of an arbitrary rational matrix H s , which will be used in the rest of the paper.
Let A 2 R pq z be a polynomial matrix, with p q. Let Since this matrix is unimodular, the matrix X0 = 
